It was of interest to determine if hemispheric differences in orbitofrontal cortex (OFC) volume would be related to behavioral inhibition observed in a peer-play setting. Magnetic resonance imaging (MRI) was carried out in 23 individuals (19 males and 4 females) at an average age of 14.87 ± 1.14 years who were either at high or low risk for alcohol dependence. All subjects had previously been evaluated in a preschool peer play paradigm (5.03 ± 0.78 years) assessing behavioral inhibition. Region of interest measures were traced for the OFC and the amygdala, and confirmed with voxel based morphometry. Behavioral inhibition, a behavioral tendency that often occurs in a novel setting in reaction to strangers, includes the following: greater time spent next to the mother, greater time staring at another child, and longer latency to begin play with another child. A significant relationship was seen between greater right OFC volume and indicators of behavioral inhibition including greater time spent proximal to their mother and greater time staring at the other child. Also, larger amygdala volume was associated with more time spent proximal to the mother. Behavioral control, including both over-and under-control, is likely to be subserved by neural circuitry associated with emotion regulation including the right OFC and the amygdala.
Introduction
Temperament is thought to be relatively stable across infancy, childhood, adolescence and adulthood within the same individual. Chess and Thomas (1977) in a landmark study found that infants with a tendency to withdraw from new situations and unfamiliar people were at risk for developing avoidant or overanxious disorders in childhood. Children described as shy or inhibited typically withdraw when confronted with novelty, stopping their ongoing behavior, ceasing vocalization, and clinging to a familiar figure. The Harvard Child/Infant study systematically evaluated children using laboratory based observations (Kagan et al., 1984 , Reznick et al., 1986 . A consistent pattern of approach or withdrawal was determined using familiar or unfamiliar toys or persons as stimuli. Among the signs of inhibition typically observed was a long latency to interact, a tendency to remain proximal to the parent in new situations, and a tendency to stare at the other child without speaking or entering into play. From this effort, it was determined that approximately 10-15% of US born Caucasian toddlers and young children have a temperamental disposition to be behaviorally inhibited. Most of these children remain inhibited in early adolescence (Schwartz et al., 1999) suggesting that this trait is only partially influenced by environmental conditions.
Using behavioral observations in a laboratory setting has revealed that a history of behavioral inhibition in infancy or childhood is associated with an increased tendency for anxiety disorders in adolescence (Schwartz et al., 1999; McDermott et al., 2009; Rosenbaum et al., 1988 , Rosenbaum et al., 1991 and is associated with familial risk for alcohol dependence (Hill et al., 1999) . With the greater tendency for individuals with familial risk for alcohol dependence to also exhibit impulsive behavior, it may be the case that both under-and over-control are prominent features of alcohol dependence susceptibility. Because some alcohol-dependent individuals exhibit preexisting high levels of anxiety (Koob, 2003; Pandey, 2003) , the increased likelihood of having a behaviorally inhibited temperament among young high risk offspring who have not become alcohol dependent (Hill et al., 2008 ) is especially intriguing. Also, because regions of the amygdala have been shown to be regulatory in emotional processing and in levels of anxiety (Koob, 2003; Charney and Deutch, 1996) , functional and structural alteration of the amygdala may be involved in behaviorally inhibited temperament. Schwartz et al. (2003) found an increased BOLD response in the amygdala to novel versus familiar faces among young adults who had been characterized as behaviorally inhibited as children. Guyer et al (2006) , using a monetary reward to assess BOLD response to an incentive, found an increased response in the striatum, amygdala, and nucleus accumbens in adolescents who had been judged to be behaviorally inhibited during infancy. These alterations in BOLD Psychiatry Research: Neuroimaging 182 (2010) 14-21
